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type of reading tasks they performed and elicited their subjective

evaluations of the text. In the high ability eighth grade sample,

results for media and reader characteristics (interest and

experience) showed no significant differences for any variable. In

the high school sample, however, the microcomputer group fared

significantly better than the print group on comprehension, and males
using microcomputers comprehended better than females on the
direction following task. In both media, strong readers found the
texts easier to read and found it easier to go from the reading
passages to their_answer sheets than did weak readers. Most. )
microcomputer users reported no difficulties in keeping their places

on the computer screen; but a quarter said that the screen hurt their

eyes. These results support presentation of curriculum materials in
either medium. (SKC)
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Reading Comprehension of High School Students on

Print vs Microcomputer-generated Text

Objectives
This study examined: 1)the relative difficulty of reading
comprehension when presented in traditional print or on the microcomputer

on reading comprehension ir the two media.
Background

An important issue in the use of microcomputers for classroom

characteristics and human-factors considerations; it is possible that
the iﬁfé?éttibﬁlbf_fiééé fécrcré may be different when either print or
mi;racaﬁpUtér ﬁbééé are émpibyéa. Research studies report some ambiguity
conicerning this question. Muter, Latremouille & Treurniet (1982) and

Hanson, Doring & Whitlock (1978) found time differences favoring print
between tha two media, while Heppner, Anderson, Farstrup & Weiderman (1985)
reported that reading performance was better with print than when using
the computer sonitor. In two earlier studies the present authors (Fish &
Feldmann, 1987) found no time differences when using samples of graduate
ﬁﬁéﬁ very difficult text was used. Use of easier text pr63UCE3 no

reported concerning the role of reader characteristics in comprehension

(Reinking & Schreiner, 1985; Heppner et. al, 1985).
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Method
The present study was based on the ﬁreﬁioné two studies but used junior-

high school and high school students in order to examine the effects of the
two media on a wider range of reading abilities: As in the other studies,
there were two types of reading text; both commonly used in classroom in =-
séfﬁééi—aﬁ: (1) informational text that disscminates information and requires

recall or inference-making and (2) text that requires follow1ng directions

B§ éomﬁleting a specific series of written reéﬁonses; Reader characteristics

were: 1) reading competence as measured by statewide achievement tests,

2) stndents interest in and experience with ;eading in_ either nrlnt or on
as well as their estimation of the difficultv of the task,

the compnteri\and 3) az pre and post-self-efficacy rating on the read1ng

task presented. In addition; students compieted a checklist to select

possible text and media characteristics that might have influenced the
ease or di ff’éﬁlt§ of the ééﬁﬁféﬁéaéiaﬁ task. These characteristics

incinded vocabniary, sentence length, opportunity to reread, and legibitity.
Two samples were used in this etudy; One included 95 students in

grades 9 through 12 attending two large urban high schools. The other was
diverse ethnic mix; Hispanic; Asian; Black and others: The reading scores

whereas the junior high school scores ranged from S.l to 12.5 with a mean

of 10.5. As is éi}'idént; the iiigii:’sciiboi students were markedly below grade

print information, microcompnter information, print directions or micro-
computer directions task: Students in the microcomputer conditions worked

in an Apple IIe lab with monitors having white print on a green background.




in microcomputer classes from the beginning of the year and dlso used

Apple IIe computers. The sample was drawn from six classes in the junior
ﬁigﬁ school.

" Tor the fééaiﬁg>tééké, the informational material in both settings
Cbhéiéiéa.bf.tﬁréé passages of between 150-250 words, each followad by

three to ‘six multiple-choice questions. These were taken from outdated
‘reading achievement tests. The directional material required subjects to

read and follow instructions such as buying concert tickets or making

characteristics that made the reading easy or difficuit for them: While the

print group had 11 questions; the microcomputer group nad 7 additional

questions specifically related to human factors such as reading from a monitor:

D 7| . 'é" . ] {3

For the primary analyses; that is; the effects of the two media on two

kinds of reading material; a series of ANEOVAS; using the reading competence

measure as the covariate, were performed, with the assigned medium condition

and sex as independent vériaﬁies: In addition; the effects of reader
characteristics Sich as interest in and experience with the assigned medium
and pre - and post- self-efficacy were analyzed using ANOVAS. Two subsamples
(on or above grace level in reading); and weak readers from the high school
sample (below grade level in reading). A profile of the media and text ‘

characteristics perceived by students to have hindered or enhanced the reading

task was drawn from these Subsamples:
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In the primary analyses (ANCOVAS) for the junior-high school sample;

results for media and reader characteristics show that there were no

significant differencés for &ither comprehension or directions for media %

that 1§, interest or experienceé, or perception of task difficulty or
pre-efficacy. However, for post-efficacy on the directions task, those who
were most efficacious got higher scores under both print and microcomputer
conditions. There was a significantly lower post-efficacy score for the
total sample (t = 2:15, p = .03); closer inspection revealed'that the
efficacy drop was greatest for the print comprehension group.

The ANCOVA for the high school sample revealed that the microcomputer
group did significantly better than the print group on comprehension (F = 5:37;

.02): For directions there were no main effects, but there was an

P

interaction between medium and sex;witk the boys in the microcomputer group
performing significantly better than the girls. There were no significant

- differences by sex or group for the reader characteristics (experience or
interest) for either of the ftwo reading tasks. Students' perception of

the potential difficulty of the task was not related tc scores on the two

" tasks not were the pre- and post-efficacy ratings.

 Looking at the responses of the weak readers to the text characteristics

questions; 25 to 36 percent identified vocabulary; concepts; and questions

as difficult while 27 to 38 percent found those three areas to be easy. In
the strong reader sample 5 to 25 percent found vocabulary; concepts ; and
questions hard, while 61 to 80 percent found those three to be easy: As

expected, more strong readers found the text to be easy than did weak readers:.

For procedural guestions, about 5% of both samples found it hard to read
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the two samples on students' perceptions of going from the passages to the

answer sheet: Sixty percent of the strong readers Found it ecasy, whiie
29% of weak readers found it easy; in both samples 15 to 20 percent found "y
it hard: On these questions the microcomputer sample did mot seem to
differ from the print sample.
There were no obvious differences by reader group for the microcomputer
questions. Although few felt it was hard to read from the screen of
keep their place on the screen; and many more said it was easy (55 to 60
.ﬁérééﬁtS{:Stiil both groups said that the screen hurt their eyes (23 to 31
percent).
Discussion
_ Tﬁé respiﬁ§ of this study are consistent with previous findings by
i:h.'e_ apthcrs (Fish & Feldmain, 1987) 'wﬁiéh' indicate that reading from the
Eic?ocoﬁpuéer screen is not more difficult than reading from print: In fact,
in one directions and one compratiension task, the microcomputer subjects
did better than the print subjects.
As with the graduate=school samples used. in the prior studies,
éﬁbjéét characteristics, that is, interest and ékﬁéfiéhéé; Eéééiééiéﬁ of
difficulty and pre-and pbétiéffic5cy ratings were not affected E§ the medium:
As was evident in the present study, each sample was fairly skewed; the
high school sample was comprised primarily of weak readers; and the junior-high
school sample was primarily strong readers. Results showed thac feéding
that curriculum materials could be ﬁféééﬁfé& on either medium interchangeably
regardless of reading competence.
Not éﬁfﬁfiéiﬁ§1§; student perceptions of media and text characteristics

show that weak readers perceive the text as having more difficulties for them
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than do strong readers: Also; weak readers felt more uncomfortable shifting

between passage¢ and questions.

The fact that both strong and weak students answered similarly o ease
of reading from the screen and keeping one's place on the screen is further
support for the presentation of curriculum materials on either medium. It

is of concern to note; however; in both groups approximately one quarter

of the students said reading from the screen hurt their eyes:

In conclusion, when two types of reading text were presented to
students from 8th grade through graduate school; no differences in
pefformance were found by medium. Similarly, the reader characterisrics
had no effect across these samples. The microcomputer does not seem to
hinder the performatice of poor readers any iore than print. Further research

on himan-factors cornsiderations is riéeded.
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